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(54) ADDITIVE FOR CEMENT 

(57)Abstract: 

PURPOSE: To obtain an additive having a high effect to 

prevent slump loss and high water reducing property rof V'trt xl, 

with which the amt. of air can be controlled when the / 

additive is added and kneaded with cement by Z \ ro<.VO).m, i 

compounding a polyoxyalkylene deriv. into a copolymer ' F.O.fA'tn.S.1. 

of a specified polyoxyalkylene deriv. 

CONSTITUTION: This additive for cement contains an 

effective component obtd. by compounding 0.01-5 

pts.wt. of polyoxyalkylene deriv. (B) expressed by 

formula II into 100 pts.wt. of copolymer (A) or its free 

acid type or basic copolymer of polyoxyalkylene deriv.(i) 

expressed by formula I and maleic acid anhydride (ii). In 

formula, Z is a residue of a compd. having 2 to 8 OH YOCR 1 C»» (CiHiOJt CR J 0)i H 
groups from which OH is removed, A10, A20, A30 are 

oxyalkylene groups having 2-18 carbon number, X is an 11 
unsatd. hydrocarbon group having 2-5 carbon number, R 
is a hydrocarbon group having 1-40 carbon number, (a), 
(b), (c) are integers 1 to 150, (m) is 1 or 2, (p) is 1 to 7, 
m+n+p=2 to 8, n/(m+p)<1/2, and am+dn+ cp>1, Y is a 

hydrocarbon having 2-22 carbon number, R10, R20 are oxypropylene groups, (d), (f) are 0, 1 to 
50, (e) is 1 to 20, and both of (d) and (f) are not 0. 
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5 [Claims] 

[Claim 1] An additive for cement containing an effective 
component obtained by adding (B) 0.01 to 5 parts by weight of 
a polyoxyalkylene derivative expressed by the formula (2): 



to 22 carbon atoms; R x O and R 2 0 each being an oxypropylene group 
or an oxybutylene group, and being the same or different from 
each other; d and f each being an integer of 1 to 50; e being 
an integer of 1 to 20, and d and f being not 0 simultaneously) , 
15 into (A) 100 parts by weight of a copolymer or a free acid or 
basic copolymer of: a polyoxyalkylene derivative expressed by 
the formula (1) : 



20 to 8 hydroxy groups; A 1 O r A 2 0, and A 3 0 each being an oxyalkylene 
group containing 2 to 18 carbon atoms, and being the same or 
different from each other; X being an unsaturated hydrocarbon 
group or an unsaturated acyl group each having 2 to 5 carbon 
atoms; R being a hydrocarbon group containing 1 to 4 0 carbon 

25 atoms; a, b, and c each being 0 or an integer of 1 to 150; m 
being 1 or 2; p being an integer of 1 to 7; relationships of 
m+n+p=2 to 8, n/(m+p)^l/2, and am+bn+cp^l being satisfied); 
with a maleic acid anhydride. 
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YO(R 1 0) d (C 2 H 4 0) e (R 2 0) f H (formula 2) 

in the formula, Y being a hydrocarbon group containing 8 




in the formula, Z being a residue of a compound having 2 



30 [Claim 2] The additive for cement according to Claim 1, 

wherein Y in the formula (2) of the (B) is a saturated or 
unsaturated hydrocarbon group containing 12 to 18 carbon atoms. 



(18>H*WWW<JP) <12> & BE *|# & # <A) (U)ttlFflW£n** 

#1^7-215746 

<43)ftHB 7^(1895) 8JJ15B 



(51)IntCl. 8 
C0 4B 24/02 
24/26 
24/32 
C 0 8 G 65/32 
C0 8L 67/06 



NQH 
MS J 



mm* M&a®ic2 fd (in) mmzn< 





*SflPF6 -201498 


(7DHJBA 


000004341 








B*?ftBB*it&tt 


(22)tfJiBB 


¥^6^(1994)8 ^3 0 




3M^K«itsSraT I20# 3 H 








m m 


(3l)«3fcfc£3l#^ 


fcB¥5 -339747 






(32)«5fcB 


¥5 (1993)123 6 B 


(72) amz 


*t mm 


<33)«**£3RB 


B* (JP) 




Xjm%£.K.fLlt 2-2-8-102 






















(74) «a A 





(54) ismvzm ±*>hmwm\ 



(57) mm 

M] (A) U) -MS 
HfclJ 

y [OCA'OJ.X]- 

Z [0(A J 0),.H]. 

\ [0<A»0).R], 

(#BB#»i«iHBSKBBt8©i*J0'C*4) TH^ftS* 
>;*^>T^u>pjSf*£ (a) i;](?i/OSi© 
ftS£f*. ^©MKMXKSMftS^ft 1 OOfimSB 
{C*fL. (B>-«£ 
YO(R 1 0) d (C ! H 4 0) 6 (R i 0) f H 

y**i/7**U>R##0.0 l~5«MB%K£l, 



«fM 3 P7-2 1 5 74 6 



[immi ] (a) u) -« [ i ] 
[fbi ] 

y [0(A'0).X]» 

Z [0(A 2 0).H]. 

\ tOCA 3 0) c R] P 



• [1] 



(5$*© Z it 2 ~~ 8 fflO*»S* WT4ffc^«fO*KS 

*m»fc»at a 1 ^ A 2 o&y>'A 3 oK-en-en^« 

»2-l 8<0^7^V>3ST*'). ^ft6ttfc#s*10 
YO(R 1 O),(C 2 H 4 0) e (R z O) f 

r 2 o ss-en-en^+^^p t u>ixb4-+->^? u 
i<, dso*f «-e-ft-enox«:i-5o©S£it e» 

l~2 0©SSStt?**#. d&tff* s #K0?*4{:<b 
r*3*i4#'J**'>T;u*i/>iS*fto .0 
1 - 5 U fc fe ©£W«#£ T S -b y > h 

[lt$H2 ] (B) «#©-*&£ [2 ] Kfct>T\ Y# 20 
KXftl 2-1 8©tt^lt^fl»©iWfc*3K|-C*4 

[»B©»«ft«iil3] 
[0 00 1 3 

SI. 3 *l»«*tti*l»X5>^ia^|» 
^SOSffij&igSa-fey > hffl?«IJ5CMf5 4>©T' 
[0 0 0 2 ] 30 

h K t JWSSSOB^c^iif * «J , 3 > jn; - h ffisfcfecfi© 

>^ y - h fflssiw ©*©«*4>& < 

©©. gf^«cc$ac 4 3> * .j - h«udSft©as«ttofi 

^X^WL-rc^fc. ^crc©^*£a£#^Sfc& 40 
fc, «ftfc*?>:7a*|$&ih3!r**fcfc. SS*tt^# 
(#pgBS6 3-2 8 5 1 4 0#&«> 

stitch c<D&®imtamitm72ft*>&%iMW£~T 
* y > f tt-smic-feomm ( 3 > i><; - b k £ 

fcRS, ilff SftS^fitttJ: r>mMM.ftj% gz, 5 
fflMW&Z, ^SUI^-rtf4i3>i";-h©ffiH3S 
£*ffiT3-eSIBH£&4. *fc. StfS©ilACC £3$ 



WC|51-T?fc£& *><»:< ■ X»K^2-5© 

4 0©wt*3R». a. bso'ctt^n-enox»i~ 

15 0©i8& mttlXB2. pBl-7©fflKT* 
0, *nm+n + p = 2~8, n/(m+p)^l/2S 
ffam+ b n + c p S 1 ©H$£?i&fc-r., ) Tgt3ft£ 

©£«£f*. *©iB«»SXtttt£!ft££tt 1 0 011 
SBJCfctU (B)-«SC[2] 

H •■•[2] 

c ©PbIS * ftli^T s fc* ic , # 'J * * ^ r ;U * U > 7 a 

* f Sfi^ft©5KSi^^JMbift*sffi*SnA:*s 

B36 1 - 1 1 1 9 5 O^f&fR) . C©fc©Ttt. lSt>* 

5 > 7"a * &5±14£ 3tfr $ ti4^S«©aK*l§I^K W 
3i$ifSCi«Hltr'*ofc„ 

[0 0 0 3] 

im&wkisxsttzim]*?*®^ cox*)* 

ibr&$tifc4>©r4)S. 
[ 0 0 0 4 ] 

[■«i*iS¥»rsfc»©#a3 B?ta©5f 

W?S*S*afcfe*, 1$3£©fta^ftimffi5a**«>o« 
^©#';*f '>T;V*U>9iaWt4%, Bffg©*^T'B2 
^Lfci©(i, -fe^> h-©ffifflB$icSnfc^7>7'P 

fiWSKM^fc. **WK. (A) (-f) - 

[1] 

[ffc2] 

/[0(A'0).X]„ 



Z~— [O(A J 0).H], 
^[OCA'O.R], 



• [1] 



(^*© Z tt 2 - 8 b£®©*®« 

«Ht^^sx. a 1 A ! oaj>'A 3 oa-en^n^ 
g2-i8©t^>mi/>a-c*i). -ene«fc^ 

t,^C[^-r4>S^- 3 T^T^ct< . Xtt^Slfe2~5© 

4o©Kft#*s. a, b&ycB-en-enoxtti- 

15 0©K», mttlXB2 l p«l-7©fi»t?* 
D> ^-om + n + p = 2~8, n/(m+ p )g 1 /2 R 
ffam+bn+cp^lOSMSfct. ) 

>jiy**i/r;u*u>^*i (a) 3B7kvw>K£ 
©ftS^ft. fOliMXWSftl^ 1 0 OSS 
SKcftU (B)-J8S[2] 



(3) 



#H¥7-2 15 746 



YOCR 1 0) - (C J H,0). (R 2 0) f 

r 2 o i*e n-eti t+j/^oti/ * f y * u 

<£<, d SO' f !«tif 0 XB 1 - 5 0 (DlS, eB 

Mt&H) t?a3*is>i«ya}-*^7';v*u>W»#o .0 
i~5fijra*E£t,fcfc©£#3»j£&£-$-£-tey> F 

[0 00 5] «T. *5EW4^lffltcittWr4. *r®Pi© 10 

■fe>>hffljRjnfiijK*iW4 (a) i&ft<DmntL-cmi> 

(4) (^©tfytf + ^T^+l^gfgftB, - 
*« [1] 
[fb3J 

y [0(A'0).X]. 
-[0(A 2 0) t H]„ 



H 



• [2] 



\ 



[0(A J 0) = R], 



■ [1] 



HfcBS*?**. f£2-8l!©7R$S£irf Sfb^i 
LTB, WAtf^-fa-JU. t F'P*^ 

>, 7na^l/-»f«tt*(D^i7j7-;l/ ; xf L/>^/ 
'j3-;k 7'pfl/>^ij3-;L, y^l/y^ya- 
;k Ff^l/>^'j3-;k tf^f^l^'/y 3- 
;u, ^t^>?;^'j3-Jk xfi/>y'j3-jK y 
y-tzy>. >=yy-tey>, #yyy-fey>, Fyy^p 

-;ux£>, (■'iyfo-Wa^o, l,3,5-^> 

£>Fy#- inn-*, ^>^x^'jf- 

;u, y*t>jdVX';h-*, y;Hfh-;i», y;l/tf# 30 
>. v;wwf, v }• -fr- #v 7 

F-h-A. 77tl--;k *i-";F-;L\ vy^F- 
Mj: £<D&fSiT fra - >l ; +>-P-y, Tyev-.y, 

y^-*, y;io-y, y;uyF-*, # 

^yF-y, vyy-y, y^sK-y, ■feat't-x, 
v;VF-y> -fV7*b-^, hUAQ-^, S-^yy 

n-y, y>?77-x, yu^F-y 

; 3 6K-en6<D§ft»x— Wb**BK*x 

[0 0 0 6 ] ttc, A 1 0 > A , Oao'A 3 OB-en-? , tl 40 

3, t+i/fh^y^l/^ ^^yy^byS, 4- + 
-y-rv' U J/* ? 5? r V >mt£ &mvfht\ 

ftK**££j£tt©&3 *> h^sm 2 - 4 ©4- + 
^rwu>wiw>„ ma 1 ^ a ! o&^a 3 o 

#l*Bt:'x;i^ 7'J;i^ y^iut, so 



*Kt«£tt£W«*«*^ 5 «fc 

tfy?jH, x^jbS, ^nfAl, -Tyypt'^S, 
yf-;us, -fyy^S. seny*^*. 7s;H, -r 
yr^H, ~s*i/;l/»> ^y*;^ 2-x*;i^* 
•>;I/S, /^jH, r^y-iUB. 

S. Fri^US. -Y v F y ri^K, r~>JVS. 

[0 00 7] frSB-»St [ 1 ] Kfcl»-C. a, bRVc 
B-S-ft^ftOXBl^l 5 0©»C£>D> 15 0<fc^ 
**t>4tt«WIKtt9ieS#H»£fc.&. mBlXB 
2-e. m*llO»^Bii«lWttft*^floWr*. 2 it) 

fc*. pttl ~7©K&-C*0. nBm+n + p 

- 2 - 8 ao'n /cm + p ) < i / 2 (Dm&*mc~mm 

Tib*), 0, lXtJ2T'&£ 0 n^2 
RCE*^Ki©xXrJW^b^r< < 4^Lfcxx 

K. am+bn + cpttl eLtrtttf tlttft 6f\ 
l~3 0 0**f*lyt». am+ b n+ c p^3 0 0£jg 
^S£ttfi^lt5<&0*!JS)5iHJti&S. A 1 0, A 2 0 
RO* A 3 O r 3 ft £ * 7 ;b * U >S©K*S £ :£ 
ft©WJjQ* JVIS iRt^JhS ^{b*S» £ ©ffl^-tt tc 

AO. HBK [ 1 ] ^sns^y^+wi/ti/^ 

J»f*fcKIWcttfc fe»*fttc *>r S C £ a*T * 5„ ffiADtK 
tux, mm.. BMctt£%6rfeW3»r*43&J. 
> y n ^ [SMJ^c f HLfctln, *Sga*ic?gws 
L/fc^ot, A 1 (X A J 
OM'A s O^t+^xf u>ifft0^fc©t+ 
^7;i/+u>*i©ig^-c^-+->x^u>a^2 5* 
ju%«±©t§itr cci&7jktt t <t •) $f sr- & *> . *nw cc 

(a) ^ht, Mia (-n ss»oiHy*+ 
^r;u+i^>K^i (a) ^©i*vu^>Kio 
fts^<*, -e©jSHt^XB*M*s^<*^^6ft 

So CCr«gfKS*M^f$£B, *M^ft*©Si7K-7 

u -r 7i,^ >mm{4Jcg^ 3 ft fc © 



(4) 



«lfW7 - 2 1 5 7 4 6 



gft£&7kvw>$£££fi£§ttfc©^ jn*^)w 

**^7;b*U>if$#tvW>gHa£ 

[0 00 8] f£tt£M±fcS£ft©ffi£ urti, may * 
^Afg, y-Fy^AtM, *'J^A^£CDT^^U^)1 10 

ig; -t-^^aJS, #;u^AE&£*©7^#y±£f 

4. *^7 5>S£Ur», y */U7 s x*Ji/7 
3>JM, 7'nfJV7^t, ^*i/Jl/7 5>tt. 
;U7 3>i&, 2 -x^;U-^+^;U7 3 r^Jl/7 3 
F7^>;l<73>i&, -fV h !/ 5*5/^7 3 >*. f- 
h77 5 ^;U7 3>^, ^Iff^l/??^, 4v^+ 
1fr : '>;U7 5>S < *9j>?isf1/TS^& -ivtV* 

7 3>ifi, rs^r h7f ^;U7 3>ig. i/J?)V7z. 20 
>SL hyy*JU7 3>tt&£©fl8I*S87 5>; 

7"P b' 1/^7 5 >tS, r F 7 r - V'U £ U >7 3 

yi?u>M;75^tt, hji?i/>f h73* 

YO(R l OMC,H40).CR 2 0), 
±l2-jHa [2] K*»«,»T, Y»^S»8-2 2(OSffc 

F >j Tis)im, f- F 7 ri^S, ^> 5? ^^^S, ^+ 30 
? £ 7 s s^S, Av tZttflsJi^ stftsfrM* x 

5"fjl/7ixjl/i, tf^Jl^x^S. _/x;l/7xX 
^S, F7^>^7x~;uaft£©g&ffl^{b**a, ^Sa! 

^ftm&3»*w#6ti&i>u 22* 
« a h t * < & «3 r s , -c«tfsi4#.« < * s . 40 

Hr^ffc**»ttgaaS*i 1 2~ 1 8©t&fnX 
WSFfl?t]©fc©T?*4. *fc. R^Kcm'Ott-ttl* 

d&tff i«tifn0XBl-5 0©fi», ettl-2 
0 ©HBBtr* •) . fro d f i>mz 0 "Ci S C £ B ft 
l>. C©^*»»fcS*ifci,»Hte. £»*££© 

^>xfrn< fto, intstt©*4fe©4tt*. ma 

fce#2 0*jH*S£§bktt#:*£<&9-rgf. t^ffi 50 



3 >*Mft £©flgttJK*" U 7 3 >tt ; ■=& y x £ y - ju 
73>tg, V>x.Zs~~)l>7 3>J&, Fyx£y-;l>7 3 

-;I/7 5 >*. F 'J -f y^D/V-;V7 3 >&ft£©7 
;i>#y-;i/7S 6tc Cft6©7;u+ u>^+~> F 
»©S ; i^a^*^JU7 3 >&ft£©JPg5^fb 
7jc^7 3>«, 7^y>*a^£'©7?S=]K© j e^7S>« 
&£*H*tf fcft*. Cft6©5 M#ft7Jl/# l/^B*. 

t > * x y M,m.jmr & a y - )i 7 3 >t£ 3&j*fi u 0 « 
(a) j£#©ft*£tttt. ma (^) [ 1 ] -c 

S3M#W+->7;Wi'>iifti (a)4g*-7U 

>Kxa v u -y >kxb v b ^ «jm{bnx 
-5 1»»7 ysr^'j^ffl^r^s^ § it 4 c i 

K<fc9SF§«:f#St:£j&S-C#&. *©BI. X5^b>, a 
-^-^7^>, ^t'x;b^£©fffe©iifi^pJt^)i!cd 

[ 1 ] ■CmZtlZ#V***s7**\s^&m#t (a) 
©to^ u u A >tX»vi' -f >MiS£ © 

Jt^tt-tWbr. ffl^l : 0.5ttl»H : 2.0r*^ 
t\ J;0W*L<iJ 1 : 0 .04cl»L 1 : 1 .2T*S„ 

[0 00 9] *»W©-fey > FffltWUKfc^-CB^ 

(B) JSfl^OTHBK [2] 

H •••[2] 

[0010] C© (B) JS^©#y^ + >'7Jl'+U->K 
^©K^iico^TB^cMKSa^t,^^ W*.tf* 

©»^^ U >^+^> F^7'd b-U^+y F*^o ? * 
*^©-fey>Fffl^MiJtcte^Ttt, fjlH (A) fi^^ 

©fta^ffi 0 osfiSitcttu (B) fiR^©#y*+ 
^7 a* v >mmwz 0.01-5 n*m>&&~cw& 

?Z> C £ *i£*t?* 5 . C ©»^ 0.01 SS0P*p-C 

**w©i2y>hfflasjnaijtt. ag;-ky>F(c^bT 

0.0 l-31fi%, »SKti0.0 4~lffli%©Sd 

^T«?n5 0 c©«san«3&io .0 is«%*«r« 
^6W©S6*r* 4 x 5 > ?'a ^K±t4Ro*«7k'l4*^ 
iiff^ftft»ii-rac£3&Jrt!ti,»L, 3 

«M5fi%iBit.4£*lfeiH©S»*B»»Sn4*s. ^MS 

ffi*tt*«<tt4©r*f*L<a^. **w© 
■fey > hffl«sftiffijtt. *©tt«i*safoat»«iB{c*ji.> 

>^;i/*>»*ji/A7JU7 t t FHo^JiM, #U7i";;b 
Ky" F y Aft £©^ y *;i/^>^fb^ft £©ffi© 
maun. *si»ttiwissii. ^effijisi. ssaEMft£ 



(5) 



- 2 1 5 7 4 6 



[001 1 ] 
HJSffl 1-16 

(B) *»©#U**J/T**U>ai»»it. ®3« 

7K 16 6 kg/m 3 

■fe^>h 4 5 0kq/m 3 * 

*1* 



6 8 1 kq/m 3 
1 0 3 2 kg/m 3 

7k/t*y\-ll 3 6.9% 

mmm 39.9% 

U 3 0M. 6 0 5>fl 9 0M©X7>7lM^ 

[0012] 
[II] 



(A) 




















«*> 




mm 51 




A 


CH 


= CHCH»0(C,H<0),iCH, 




(1. 0) 


1.0 


MAn 


18,000 


B 


CH 


= CHCH 2 0(C 2 H 4 0) 33 CH 3 




(1. 0) 


1.0 


MAn 


20,000 


C 


CH 


= CHCHiO(C 2 H 4 0),ioCH 3 




CI. 0) 


1.0 


MAn 


30.0 0 0 


D 


CH 


= CHCH20{(C s H»0) 15 (C 2 H < 0), i )C 


Ho » 


CI. 0) 


1. 0 


MAn 


24. 0 0 0 


E 


CH 


= CHCH 1 0((C l H40)«,CC 4 H,0),,)C 


H 5 15 : - 


CI. 0) 


l. c n 


MAn 


22.0 00 


F 


CH 


= CHCH,0(C,H,0),CC,H 4 0) 8I >CH S 




CI. 0) 


1. 0 


MAn 


23, 000 


G 


CH 


= CCH 3 CH 2 0(CjH 4 0)uCH3 




(1.0) 


1. 0 


MA 


14. 000 


H 


CH 


= CHCH ! 0(C ! H,0) 11 CH 1 




CI. 0) 


1. 0 


MAN a 


13,000 




CH 


= CHCH 2 OCHCH 2 OCC 3 H B 0) 5 CC 2 H 4 0) 5 CH 3 


(1.0) 


1. 0 


MAn 


1 1, 000 






0(C 3 H,0) 6 CC 2 H40)5H 












J 


CH 
CH 


= CHCH 2 O(C 2 H < O) 10 C e H 4 C,H l( , 
= CCH„COO(C 2 H 4 0),CH s 




CO. 9) 
CO. 1) 


1. 0 
1. 0 


MAn 


16. 000 




CH 


= CHCH 2 OCH 2 




CI. 0) 


1. 0 


MA A 


15. 000 


K 




[CHO(C 2 H,0),<,H] 2 
[CHO(C 2 H 4 0) l1) CH 3 ] 2 
CH s O(C 2 H<0),oCH 3 














CH 


= CCH s CH 2 CH 2 0(C 3 H 4 0),,CH 3 




(0.5) 


1. 0 


MAn 


16.00 0 


L 


CH 


= CHCH 2 OCH 2 CHCH 2 OC, 2 H 2li 
0(C 2 H 4 0) 7 CH 3 




(0.5) 


1.0 







[00 13] [ft] 

1) { )fiB7>^ttfflD#T*4Ci*mf. 

2) C 4 H,0«^+^^U>»5:^T. 

3) ^JlsWmfc 
MAn : i*7L-^>l 

S&2« 



XMA : 
MANa : 7l/>f>KtF 
MA A : 7U^>ir>*-fA 
10 [0014] 
[»2 3 





(B) rt»#y^-+->T/p*u:4W» 


M 


C 18 H ss O(C a H,0) 42 (C 2 H 4 0) 6 H 


P 


Ci,H,iO(C«H,0)..(C»H,0),H 


Q 


Ci 8 H 35 0(C 4 H 8 0), 2 (C 3 H 4 0) l2 (C 4 H,0)i 2 H 


S 


Ci 7 H J6 COO(C 3 H»0), 5 (C 2 H 4 0), 4 CC 1 HeO) 1 BH 


T 


C 12 H 25 OCC s H 8 0), 3 (C 2 H 4 0) 12 H 


U 


C,,H ll O(C,H,O),,(CtH*O),»(C,H,0)i»H 
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Q 
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2. 0 


mmm 


c 
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mm 


3 0#& 


6 0#» 


9 0#f* 


mm®. 


3 0#& 


6 0#§£ 


9 0#& 




i 


0.22 


18. 0 


17. 0 


16. 5 


16. 0 


3. 0 


3. 2 


3. 2 


3. 2 




2 


0.24 


18.5 


1 8. 0 


18.0 


17.0 


3. 0 


2.9 


2. 9 


3. 0 




3 


0. 28 


17.5 


18. 5 


19. 5 


1 8. 5 


3. 9 


3. 7 


3. 7 


3. 6 


u 


4 


0. 3 2 


1 8. 0 


19. 0 


20.0 


19. 0 


3. 0 


2. 9 


2.8 


2. 9 


m 


5 


0.31 


18.0 


20.0 


2 0.5 


19. 5 


2. 5 


2. 7 


2.6 


2.6 


m 


6 


0. 33 


1 8. 5 


19. 0 


19.5 


19.0 


2. 1 


2. 2 


2. 3 


2. 2 




7 


0. 33 


18.5 


19.0 


1 9. 5 


1 9. 0 


3. 4 


3. 2 


3.2 


3. 3 




8 


0.36 


18.5 


18.0 


17.5 


16.0 


3. 6 


3. 5 


3.4 


3. 2 




9 


0. 34 


18. 0 


18.0 


1 7. 5 


1 6. 5 


3. 0 


3. 2 


3.3 


3. 3 




10 


0. 28 


17. 5 


1 7. 5 


1 7. 0 


1 6. 5 


4. 7 


4. 8 


4.6 


4. 7 




1 1 


0. 2 3 


18. 0 


1 7. 5 


16.5 


15.5 


3. 1 


3. 3 


3. 2 


3. 1 




1 2 


0. 26 


18. 0 


1 7. 5 


1 6.0 


1 5. 5 


3. 2 


3. 1 


3. 2 


3. 0 




1 3 


0. 34 


17.5 


1 5. 5 


13. 5 


1 3. 0 


4. 8 


4. 7 


4. 6 


4. 8 




1 4 


0. 33 


1 8. 5 


1 6. 5 


15. 0 


1 3. 5 


2. 7 


2. 7 


2.6 


2. 6 




15 


0. 2 9 


1 8. 0 


1 8. 0 


1 7. 5 


1 7. 0 


2. 9 


2. 8 


2. 9 


2. 9 




16 


0. 23 


18. 0 


1 7. 5 


17.0 


1 6. 5 


3. 0 


3. 1 


3. 0 


3.0 


it 


1 


0. 24 


18.0 


17. 5 


17.5 


16.5 


6. 7 


6. 5 


6. 4 


6. 2 


tt 


2 


0. 28 


18.0 


19.5 


2 0.0 


19.0 


6. 4 


6. 1 


6. 3 


6. 2 




3 


0. 36 


18.5 


18.0 


17.0 


16. 5 


6. 2 


6. 0 


5. 8 


5. 7 




4 


0. 33 


1 8. 5 


1 8. 5 


19. 5 
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2. 0 


2. 2 


2. 3 


2. 2 



[0018] 



50 [*5] 



W7 - 2 1 5 7 4 6 









EffiBS Ckgf/cn 2 ) 






JttB 




30 


7B 


28B 




1 
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7-20 


459 


638 
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m. 


4 


5-30 


7-20 


470 


645 
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m 


5 


5-25 


7-15 


475 


648 


790 


m 


6 


5-25 


7-20 


451 


6 1 9 


767 




7 


5-30 


7-25 


466 


640 


7 7 2 




8 


6-15 


8-05 


459 


628 


769 




9 


5-55 


7-40 


455 


620 


763 




1 0 


6-00 


7-45 


450 


6 1 5 


758 




1 1 


7-05 


8-50 


4 7 1 


636 


77 1 




1 2 


7-25 


9-10 


443 


602 


7 15 




1 3 


9-30 


1 1-20 


431 


59 7 


7 10 




1 4 


7 10 


9-00 


4 4 0 
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1 5 


5-45 


7-30 


463 
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77 0 




1 6 


6-35 


8-25 


462 


6 2 5 
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j± 


1 


6-15 


8-00 


4 35 


599 


732 


m 


2 


5-30 


7-25 


428 


599 
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3 


6-25 


7-15 


426 


582 
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4 


5-25 


7-25 


447 


622 
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